Specific gene amplification associated with consistent chromosomal abnormality in independently established multidrug-resistant Chinese hamster ovary cells.
Multidrug-resistant (MDR) Chinese hamster ovary (CHO) cell lines were established by selection for resistance to the toxicities of vinblastine (VB) and Adriamycin (AD) in progressively increasing drug concentrations. These cell lines have amplified the DNA sequence that has previously been shown to be amplified in another MDR CHO cell line which was selected with vincristine (VC). An overproduced 4.5 kb mRNA was detected in these MDR cell lines. We report here that the levels of DNA amplification and the 4.5 kb transcript do not correlate with the levels of drug resistance, suggesting that either translational control for the expression of the amplified gene is involved or multiple genes are participating in conferring drug resistance in these cell lines. The amplified DNA sequence was used as a probe and localized by in situ hybridization to chromosome 1q 26-28 (middle portion of the long arm) in the drug-sensitive CHO line, but proximal to the telomere of chromosome 1q in both VB- and AD-selected MDR cell lines. This is consistent with results that have been previously reported for the VC-selected MDR cell lines. Cytogenetic analyses revealed abnormal chromosomal banding patterns or homogeneously staining regions (HSR) between 1q 26-28 and the 1q ter in these independently established MDR lines. These results, taken together, suggest that chromosomal rearrangements leading to gene translocation have consistently accompanied gene amplification in these MDR cell lines. The mechanisms of translocation and its implication in multidrug resistance in these cell lines are discussed.